Theoretical models for the production of relativistic jets from active galactic nuclei predict that jet power arises from the spin and mass of the central supermassive black hole, as well as from the magnetic field near the event horizon 1 . The physical mechanism underlying the contribution from the magnetic field is the torque exerted on the rotating black hole by the field amplified by the accreting material. If the squared magnetic field is proportional to the accretion rate, then there will be a correlation between jet power and accretion luminosity. There is evidence for such a correlation [2] [3] [4] [5] [6] [7] [8] , but inadequate knowledge of the accretion luminosity of the limited and inhomogeneous samples used prevented a firm conclusion. Here we report an analysis of archival observations of a sample of blazars (quasars whose jets point towards Earth) that overcomes previous limitations. We find a clear correlation between jet power, as measured through the c-ray luminosity, and accretion luminosity, as measured by the broad emission lines, with the jet power dominating the disk luminosity, in agreement with numerical simulations 9 . This implies that the magnetic field threading the black hole horizon reaches the maximum value sustainable by the accreting matter , where a and M are respectively the spin and mass of the black hole and B is the magnetic field at its horizon. Seed magnetic fields are amplified by the accretion disk up to equipartition with the mass energy density, ,rc 2 (c, speed of light; r, density), of the matter accreting at the rate _ M. A greater _ M implies a larger r, which can sustain a larger magnetic field. This field can in turn tap a larger amount of the black hole rotational energy. The magnetic field is thus a catalyst for the process. Increasing the spin of the black hole shrinks the innermost stable orbit, increasing the accretion efficiency g~L disk _ Mc 2 (L disk , accretion disk luminosity) to a maximum value 11 g 5 0.3. We use a well-designed sample of blazars that have been detected in the c-ray wavelength band by the Fermi Large Area Telescope (LAT) and spectroscopically observed in the optical band 12,13 (Methods). They have been classified as BL Lacertae objects or flat-spectrum radio quasars (FSRQs) according to whether the rest-frame equivalent width of their broad emission lines was greater than (FSRQ) or smaller than (BL Lac) 5 Å (rest frame). The sample contains 229 FSRQs and 475 BL Lacs. Of the latter, 209 have a spectroscopically measured redshift. We considered all FSRQs with enough multiwavelength data to have a spectral energy distribution that allows the bolometric luminosity to be established. This amounts to 191 objects. For BL Lacs, we consider only the 26 sources for which broad emission lines were detected. This makes them the low-disk-luminosity tail of the full blazar sample. This choice is dictated by our desire to measure the accretion luminosity, together with the jet power. Through the visible broad emission lines, we reconstruct, using a template 14, 15 , the luminosity of the entire broad line region (L BLR ). The latter is a proxy for the accretion disk luminosity, L BLR 5 wL disk , with 16 w < 0.1. The accretion disk luminosity is then directly given by the observed broad emission lines, avoiding contamination by the non-thermal continuum. Uncertainties are admittedly large (a factor of ,2) for specific sources, but the averages should be representative of the true values.
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. The physical mechanism underlying the contribution from the magnetic field is the torque exerted on the rotating black hole by the field amplified by the accreting material. If the squared magnetic field is proportional to the accretion rate, then there will be a correlation between jet power and accretion luminosity. There is evidence for such a correlation [2] [3] [4] [5] [6] [7] [8] , but inadequate knowledge of the accretion luminosity of the limited and inhomogeneous samples used prevented a firm conclusion. Here we report an analysis of archival observations of a sample of blazars (quasars whose jets point towards Earth) that overcomes previous limitations. We find a clear correlation between jet power, as measured through the c-ray luminosity, and accretion luminosity, as measured by the broad emission lines, with the jet power dominating the disk luminosity, in agreement with numerical simulations 9 . This implies that the magnetic field threading the black hole horizon reaches the maximum value sustainable by the accreting matter 10 . The jet power is predicted 1 to depend on (aMB) 2 , where a and M are respectively the spin and mass of the black hole and B is the magnetic field at its horizon. Seed magnetic fields are amplified by the accretion disk up to equipartition with the mass energy density, ,rc 2 (c, speed of light; r, density), of the matter accreting at the rate _ M. A greater _ M implies a larger r, which can sustain a larger magnetic field. This field can in turn tap a larger amount of the black hole rotational energy. The magnetic field is thus a catalyst for the process. Increasing the spin of the black hole shrinks the innermost stable orbit, increasing the accretion efficiency g~L disk _ Mc 2 (L disk , accretion disk luminosity) to a maximum value 11 g 5 0.3. We use a well-designed sample of blazars that have been detected in the c-ray wavelength band by the Fermi Large Area Telescope (LAT) and spectroscopically observed in the optical band 12, 13 (Methods). They have been classified as BL Lacertae objects or flat-spectrum radio quasars (FSRQs) according to whether the rest-frame equivalent width of their broad emission lines was greater than (FSRQ) or smaller than (BL Lac) 5 Å (rest frame). The sample contains 229 FSRQs and 475 BL Lacs. Of the latter, 209 have a spectroscopically measured redshift. We considered all FSRQs with enough multiwavelength data to have a spectral energy distribution that allows the bolometric luminosity to be established. This amounts to 191 objects. For BL Lacs, we consider only the 26 sources for which broad emission lines were detected. This makes them the low-disk-luminosity tail of the full blazar sample. This choice is dictated by our desire to measure the accretion luminosity, together with the jet power. Through the visible broad emission lines, we reconstruct, using a template 14, 15 , the luminosity of the entire broad line region (L BLR ). The latter is a proxy for the accretion disk luminosity, L BLR 5 wL disk , with 16 w < 0.1. The accretion disk luminosity is then directly given by the observed broad emission lines, avoiding contamination by the non-thermal continuum. Uncertainties are admittedly large (a factor of ,2) for specific sources, but the averages should be representative of the true values.
To model the non-thermal jet emission, we applied to all objects a simple, one-zone leptonic model 17 (Methods), from which we derive the physical parameters of the jet. The only parameter of interest here, however, is the bulk Lorentz factor (C) of the outflowing plasma, found to lie in the range 10-15 (Methods and Extended Data Fig. 2 ). This range is similar to that obtained from measurements of the superluminal motion of the radio components, but that occurs at larger distances from the black hole. The bulk Lorentz factor is thus only weakly model dependent. The power that the jet expends in producing the non-thermal radiation is
where L bol jet is the bolometric jet luminosity, the factor of 2 accounts for the two jets and f is of order unity (Methods). If this were the entire power of the jet, it would be entirely spent in producing the observed radiation. The jet would stop, and could not produce the radio lobes or the extended radio emission we see from these objects. It is thus a strict lower limit to the jet power. Figure 1 shows P rad as a function of L disk for the 217 blazars that we consider. There is a robust correlation between the two: log(P rad ) 5 0.98log(L disk ) 1 0.639 (with a probability P , 10 28 of being random, even taking into account the common redshift dependence). We thus find a linear correlation between the minimum jet power and the accretion luminosity, as expected. Moreover, the two are of the same order. We note that this holds also for the considered BL Lacs that do show broad emission lines. The dispersion along the fitting line is s 5 0.5 dex. An important contribution to this dispersion comes from the large amplitude variability of the non-thermal flux displayed by all blazars, especially in the c-ray band, where the bolometric jet luminosity peaks. This is true even if we consider the LAT luminosity averaged over two years 19 , as shown by the comparison between LAT and the older Energetic Gamma Ray Experiment Telescope (EGRET, on board the Gamma Ray Compton Observatory) results. About 20% of the EGRET-detected blazars are not detected by LAT 20 , even though the sensitivity of the latter is 20-fold higher. The power in radiation (P rad ) is believed to be about 10% of the jet power (P jet ), and, remarkably, this holds both for active galactic nuclei and c-ray bursts 21 . We confirm this result for the case in which there is one proton per emitting lepton (Methods and Extended Data Fig. 1 ). This limits the importance of electron-positron pairs, which would reduce the total jet power. In addition, pairs cannot largely outnumber protons, because otherwise the Compton rocket effect would stop the jet 18 (Methods).
An inevitable consequence of P jet < 10P rad is that the jet power is larger than the disk luminosity. Therefore, the process that launches and accelerates jets must be extremely efficient, and might be the most efficient way of transporting energy from the vicinity of the black hole to infinity.
Assuming that g 5 0.3, appropriate for rapidly rotating black holes, we have _ Mc
2~L
disk =g. Figure 2 shows P jet versus _ Mc 2 for all our sources. The white stripe indicates P jet 5 _ Mc 2 , and the black line is the best-fit correlation (log(P jet ) 5 0.92log( _ Mc 2 ) 1 4.09) and always lies above the equality line. This finding is fully consistent with recent general relativistic magnetohydrodynamic numerical simulations 9 in which the average outflowing power in jets and winds reaches 140% of _ Mc 2 for dimensionless spin values a 5 0.99. The presence of the jet implies that the gravitational potential energy of the falling matter can not only be transformed into heat and radiation, but can also amplify the magnetic field, allowing the field to access the large store of black hole rotational energy and transform part of it into mechanical power in the jet. This jet power is somewhat larger than the entire gravitational power ( _ Mc 2 ) of the accreting matter. This is not a coincidence, but is the result of the catalysing effect of the magnetic field amplified by the disk. When the magnetic energy density exceeds the energy density (,rc 2 ) of the accreting matter in the vicinity of the last stable orbit, the accretion is halted and the magnetic energy decreases, as shown by numerical simulations 9, 22 and confirmed by recent observational evidence 10 . The mass of the black holes of the FSRQs in our sample has been calculated 12 assuming that the size of the broad line region scales with the square root of the ionizing disk luminosity as indicated by reverberation mapping 23, 24 , and by assuming that the clouds producing the broad emission lines are virialized. The uncertainties associated with this method are large (dispersion of s 5 0.5 dex for the black hole mass values 25 ), but if there is no systematic error (Methods) then the average Eddington ratio for FSRQs is reliable: AEL disk /L Edd ae 5 0.1 (L Edd ; Eddington luminosity; Extended Data Fig. 2 ). This implies that all FSRQs should have standard, geometrically thin, optically thick accretion disks 26 . Therefore, the more powerful jets (the ones associated with FSRQs) can be produced by standard disks with presumably no central funnel, contrary to some expectations 27, 28 . A related issue is the possible change of accretion regime at low accretion rate (in Eddington units), or, equivalently, when
In this case, the disk is expected to become radiatively inefficient, hotter and geometrically thick. How the jet responds to such changes is still an open issue. An extension of our study to lower luminosities could provide some hints. Another open issue is how the jet power depends on the black hole spin 29 . Our source sample consists by construction of luminous c-ray sources that presumably have the most powerful jets, and thus have the most rapidly spinning holes. It will be interesting to explore less luminous jetted sources, to gain insight into the possible dependence of the jet power on the black hole spin and the possible existence of a minimum spin value for the jet to exist. In turn, this should shed light on the longstanding problem of the radio-loud/radio-quiet quasar dichotomy 30 .
Online Content Methods, along with any additional Extended Data display items and Source Data, are available in the online version of the paper; references unique to these sections appear only in the online paper. Figure 1 | Radiative jet power versus disk luminosity. The radiative jet power versus the disk luminosity, calculated as ten times the luminosity of the broad line region. Different symbols correspond to the different emission lines used to estimate the disk luminosity, as labelled. All objects were detected using Fermi/LAT and have been spectroscopically observed in the optical 12, 13 . Shaded areas correspond to 1s, 2s and 3s (vertical) dispersion, where s 5 0.5 dex. The black line is the least-squares best fit (log(P rad ) 5 0.98log(L disk ) 1 0.639). The average error bar corresponds to uncertainties of a factor of 2 in L disk (ref. 16 ) and 1.7 in P rad (corresponding to the uncertainty in C Hβ, Mg II (z < 1)
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METHODS
The sample. Our sample is composed of 229 blazars detected by Fermi/LAT 31, 32 for which broad emission lines have been measured 12, 13, 33 . This sample does not include several bright and well-known blazars with historical spectroscopic classifications in the literature. Of these, we have studied the 217 objects with enough multiwavelength information necessary to apply our model. Within the sample, we have 26 BL Lac objects with measured broad emission lines 13 . Therefore our 'BL Lac' objects, even if fulfilling the classical definition of BL Lacs (emission lines of equivalent width smaller than 5 Å ), are not lineless, and can be considered as the lowdisk-luminosity tail of the blazar sample.
This is the largest sample of c-ray-detected sources with measured broad emission lines. From these lines, we can estimate the luminosity L BLR of the entire broad line region (BLR), using standard templates 14, 15 . Then we calculate the disk luminosity by assuming that L disk 5 10L BLR , with an average uncertainty 16 of a factor of 2. Because the lines are isotropically emitted, the estimate of L disk does not depend on the viewing angle. Moreover, L disk estimated from L BLR does not depend on any contamination of non-thermal components. In a few cases (20 out of 217; Supplementary Table 1 ), the resulting L disk differs by a factor of between 2 and 5 from the value of L disk given by fitting a standard accretion disk, which better fits the optical-ultraviolet data. In these cases, we have chosen the value of L disk given by the disk fitting. From the knowledge of the spectral energy distribution (SED), often dominated by the c-ray luminosity, we can estimate the bolometric jet luminosity in a reliable way. The knowledge of the disk luminosity and the black hole mass greatly helps to fix two important parameters for the theoretical modelling, making it easier to find a unique solution for the emitting region of the jet that we consider. Although the mass estimate can be affected by a rather large statistical error, there should be no relevant systematic error, because a completely independent method 34, 35 led to consistent values. The bolometric jet luminosity. The SED of blazars is characterized by two broad humps (in the nL(n)-vs-n representation, where n is the emission frequency), peaking in the mm-UV and in the MeV-GeV bands. The high-energy bump is often the dominant component, except for low-power (and lineless) BL Lacs 36, 37 , for which the synchrotron luminosity is more important. This is the reason to select Fermi/ LAT-detected blazars: for these objects, we can assess the jet bolometric luminosity with high confidence. However, the amplitude of variability, especially in the c-ray band, can be larger than 2 orders of magnitude, and even larger if one includes exceptionally high states, such as those experienced by the blazar 3C 454. 3 (ref. 38) . Taking the mean luminosity over a period of two years averages out short-term variability, but not the secular (.10 yr timescale) one. The c-ray luminosity measured in detected sources could not represent the average status of the source, but only its high state. However, the c-ray luminosity correlates with the radio one 20 , and a Gaussian distribution of long-term c-ray variability with s 5 0.5 dex (that is, a factor of 3), coupled with the Fermi/LAT sensitivity, can fully explain what is observed, including the fact that several strong radio sources are yet undetected in the c-ray band. As a result, the observed correlations in Figs 1 and 2 could represent jet-active statesrather than the average state-that could correspond to a jet power P jet up to a factor of ,3 smaller. However, the radio-c-ray correlation gives us confidence that P jet would still be correlated with L disk and _ M. The fact that the process of forming and launching relativistic jets is more powerful than accretion only in jetactive states does not affect the conclusion that this process is indeed more powerful than accretion, even if it does not always works at its maximum pace. The model used. We summarize here the main features of the model used 39 . It assumes that the jet region emitting most of the non-thermal luminosity is at a distance R diss from the black hole. For this reason, this class of models is called 'onezone', and they are justified because often (although not always) we see coordinated variability in different frequency bands. The jet is assumed to be conical with semiaperture angle y. We assume that y 5 0.1 (ref. 40) , but the exact value is not critical for our results. The emitting region is assumed to be spherical, with radius R 5 yR diss , embedded in a homogeneous but tangled magnetic field B. The emitting particles are leptons (requiring less power than the less common alternative of emitting hadrons 41 ). The main feature of the model is that it accounts for the radiation fields produced by the emission disk, the broad line region, the dusty torus surrounding the disk, and the re-emitting part of the intercepted radiation in the infrared. The distance of the BLR is assumed to be a function of the disk luminosity, as indicated by recent observations ( . As a consequence, inside the BLR the radiative energy density corresponding to broad lines is constant:
2 BLR c~1=12p erg cm {3 . A similar expression holds for the energy density of the infrared photons of the torus.
The particle distribution responsible for the produced radiation is derived from a continuity equation assuming continuous injection of relativistic leptons at R diss , their radiative cooling, the possible production of electron-positron pairs through photon-photon collisions, and their corresponding radiation. The energy distribution of the injected particles is a broken power law, flat at low energies and steepening above some break energy c b . Because the considered emitting region is always compact, its self-absorption frequency is always large, and the model cannot account for the radio flux at observed frequencies smaller than a few hundreds of GHz. These are produced by the superposition of several larger components. The emission produced by the accretion disk is assumed to be a multicoloured black body, with a temperature distribution dictated by the balance of heat production and radiative dissipation 26 . The corresponding values of L disk found through disk fitting are listed in the Supplementary Table 1. Although the model returns several physical parameters, we concentrate on the ones of interest here: the bulk Lorentz factor C and Doppler factor d, the location of the emitting region and the jet power. The bulk Lorentz factor and Doppler factor. The bulk Lorentz factor, coupled with the viewing angle h v , determines the Doppler factor d ; 1/[C (1 2 bcos(h v )) ]. For blazars, we have sin(h v ) < 1/C and, thus, d < C. The following observables are affected by C.
(1) The observed nF(n) flux is amplified by a factor of d 4 with respect to the comoving value for the synchrotron (Syn) and the self-Compton (SSC) emission, and more for the flux produced through scattering with photons produced external to the jet 44 (this is because, in the co-moving frame, the external seed photons are not isotropic, but come from the forward direction).
(2) As long as the emitting region is inside the BLR, the corresponding energy density is amplified by a factor of ,C 2 (independently of h v ). A similar result holds for the infrared emission coming from the torus. If R diss , R BLR , the external Compton process probably dominates the SSC process, and the Compton/synchrotron luminosity ratio (equal to the radiative/magnetic energy density ratio in the co-moving frame: U' BLR =U' B ) becomes proportional to (C/B) 2 . The same occurs for the infrared radiation reprocessed by the torus as long as R diss , R torus .
(3) The Doppler boosting regulates the importance of the SSC component. In brief, the larger the d factor, the smaller the synchrotron radiation energy density in the co-moving frame, and, therefore, the smaller the SSC component.
(4) The Doppler factor blueshifts the observed peak frequencies.
In conclusion, several observables depend on combinations of parameters that include the factors C and d. Finding the best representation of the data thus requires finding a preferred value for these parameters.
By modelling the 217 blazars of our sample, we find a rather narrow distribution of the bulk Lorentz factors, peaking at C < 13 (Extended Data Fig. 2) . A Gaussian fit returns a dispersion of s 5 1.4. The (few) studied BL Lac objects do not show any difference from FSRQs. The jet power. The jet carries power in different forms, calculated from
where the factor of 2 accounts for having two jets, and U' i is the co-moving energy density of protons (i 5 p), relativistic electrons (i 5 e), the magnetic field (i 5 B) and the produced radiation (i 5 rad). The radiative power P rad can also be found, from
This is the way P rad has been calculated: equation (1) is the approximation for d < C, and where f corresponds to the numerical factor 4/3 or 16/5. The main idea is that by applying a radiative model, we derive how much magnetic field and how many emitting leptons are required to account for the observed luminosity, and also the size and the bulk Lorentz factor of the emitting region. We then assume that all leptons present in the jet participate in the emission, and that for each lepton there is a proton. We assume them to be cold, even if shock acceleration, magnetic reconnection or both would give at least equal energy to the leptons and to the protons. This simplification is reasonable as long as the average electron energy remains smaller than the proton rest mass.
The power P rad is a lower limit to the power because if the total jet power were P rad then it would convert all its bulk kinetic energy to produce the radiation we see, and it would stop well before the point at which we see it still moving (using very large-baseline interferometry observations, which sample a region parsecs away from the black hole). The distributions of the different forms of the jet power are shown in the Extended Data Fig. 3 , where they are compared with the distribution of L disk . To account for P rad , the Poynting flux and P e are not sufficient. We need another form of power. The simple solution is to assume that the jet carries enough protons to have P p . P rad . This is strengthened by the fact that if the jet were made LETTER RESEARCH up of pairs only, it would suffer a strong deceleration due to the Compton rocket effect when crossing the BLR, and it would stop. In fact, in the co-moving frame of the jet, the external photons are seen coming from the forward direction. Even if the leptons were distributed isotropically, head-on scatterings along the forward direction of the jet axis would be more frequent and energetic than tail-on scatterings. The produced radiation, in the jet co-moving frame, has a forward momentum, compensated by a recoil of the jet emitting region. With no protons, the jet strongly decelerates. To avoid having a strong deceleration 18 (one that halves C), the number of pairs should not exceed ,10-20 per proton, in agreement with estimates made with independent methods 7, 18, 45 . Jet power and location of the emitting region. The location of the emitting region could impact on the required jet power. The emitting region is estimated to be at distances R diss , R BLR (85% of the sources) or at R BLR , R diss , R torus (15% of the sources). This is dictated by the SED properties (that is, if the Compton peak is at ,MeV energies then a seed external field of lower frequency is preferred). Locating the source much further out, where there are no important sources of external photons, would increase the jet power requirements, as shown below. We have the following two possibilities.
First, the SED could result from Syn and SSC. In this case, the parameters can be found unequivocally 46 . The synchrotron (n S )/Compton (n C ) peak frequency ratio gives c ), we find small B (=10 {4 G) and large d (>100). A large d in turn requires very small viewing angles (,1u, causing problems with determining the number of sources belonging to the parent population) and large C. As a consequence, the energy densities inside the source are very small, making the cooling time very long. Invoking second-order SSC emission does not help, because all co-moving radiation energy densities are small, because d is large. The pure SSC process, applied to the sources in our sample, is thus very inefficient. This implies that more emitting electrons are needed to produce the observed flux, even accounting for the larger beaming. P rad is small (because it is proportional to C
22
), but P e is increased. The source is not in equipartition, and its total minimum power is greater than it would be if the source were in a dense external photon environment 47 . We have directly tested this by applying the pure SSC model to some sources. In the case of 032512224, at z 5 2.066, we find that log(P rad ) 5 44.9, log(P p ) 5 48.6, log(P e ) 5 47.3 and log(P B ) 5 42.4, to be compared with the values in Supplementary Table 1 . Far from sources of external photons (that is, pure SSC), the required total jet power increases. Having two emitting regions (one for the synchrotron, another for the inverse-Compton components) does not help, because the component emitting the c-rays must produce less synchrotron radiation than we see, requiring an even smaller magnetic field: the radiative cooling is even less, and the entire process is even less efficient. Because the probability that a single emitting region is aligned with the observer to within 1u (as required by the large d) is very small, there must be several of these small regions pointing in different directions. The power that we calculate on the basis of observations refers to only one of these regions. The total jet power is bound to be much more.
Second, the SED could result from a spine-layer structure, that is, a slow layer surrounding a fast spine. The layer emits, and its photons are scattered by the spine, enhancing its Compton flux with respect to the pure SSC case. The radiative cooling is then more efficient. This model is very similar to the one we used, with one difference: using the external photons made by the BLR and the torus does not involve loss of jet energy, while using the photons made by the layer implies that the jet puts some energy and power also in the layer, besides in the spine. This model therefore inevitably implies a more powerful jet. Low-energy electrons and jet power. The energy distribution of injected electrons has a flat slope !c {s1 ð
Þat low energies, with 21 , s 1 , 1. We then calculate the particle distribution N(c) at the time R blob /c, and the cooling energy c cool at this time. Electrons of energy c , c cool retain the injected slope. Owing to the flat s 1 , the number of electrons between c < 1 and c cool is small compared with the number of electrons above c cool . In the external-Compton scenario, low-energy electrons are responsible for the X-ray spectrum, and so the value of c cool is constrained by the data. The total number of emitting electron is well constrained. Electron-positron pairs and jet power. If electron-positron pairs are present, the number of protons is reduced, with a corresponding reduction of the jet power, up to a factor of 10 (not to suffer too strong a Compton rocket effect). However, producing the required number of pairs is problematic. In fact they cannot be produced at R diss . They would be relativistic from the start and would emit X-rays, filling the 'valley' in the X-ray part of the SED 48 . They cannot be produced by the accretion disk, which is too cold. The only possible source is the initial, accelerating part of the jet, whose observed radiation is overwhelmed by the much more beamed flux produced at R diss . This possibility requires a self-absorbing synchrotron flux and quasi-thermal Comptonization causing the spectrum to peak exactly at 1 MeV (ref. 49) . A peak at higher energies implies pairs that are relativistic from the start and fewer in number; a peak below the pair-production threshold m e c 2 implies too few produced pairs. We find this scenario rather ad hoc and very unlikely to occur in all sources.
Consider also that (1) if P jet is lowered by a factor of 10 then almost half of the sources in our sample would have P jet , P rad ( Fig. 1) , implying that the jet stops at R diss (and that no radio halo or superluminal motion would be possible); and that (2) it is found that P jet < 10P rad for blazars and for c-ray bursts, using arguments completely different from ours 21 .
